Introduction {#Sec1}
============

The incidence of traumatic spinal cord injury (tSCI) vary across the world, assorted literature describes from 9.2 to 246 per million residents a year \[[@CR1]\]. Since systematic SCI rehabilitation programs were introduced, mortality rates decreased and life expectancy increased among patients with SCI \[[@CR2]\]. However, mortality rates and life expectancy vary in different countries. That is probably due to differences in early and long-term evaluation and treatment, employment, mobility aids, social and financial support, etc. The Former Yugoslav Republic of Macedonia (FYROM) has a population of ∼2 million on an area of 25 713 km^2^. The University Clinic for Traumatology, Orthopedics, Anesthesia, Reanimation, Intensive Care Unit and Emergency Center (TOARILUC), Mother Teresa, Skopje, FYROM, is a level one trauma hospital and the only public hospital treating patients with SCI in the country. In recent years, private hospitals also treating persons with SCI have been established in Skopje, but due to very high expenses, these services are out of reach for most citizens of FYROM. To our knowledge, there are no published studies on epidemiology, early evaluation and treatment of patients with SCI in FYROM. The purpose of this study was to prospectively investigate incidence, cause of injury, demography and SCI characteristics, acute phase mortality/survival, and early complications after tSCI among patients admitted to the University Clinic for TOARILUC. The findings may point to issues relevant for the prevention of tSCI in FYROM and also indicate problem areas that need to be improved in the acute care after SCI.

Methods {#Sec2}
=======

Patients with acute tSCI, who were citizens of FYROM and admitted to TOARILUC, Skopje, FYROM in the period from March 1st 2015 to August 31th 2016 (18 months) were invited to participate in the study. If vital signs were stable, an extensive examination was done within the first 6 h after the injury, including: the International Standards for Neurological Classification of SCI (ISNCSCI), if the patient was conscious and awake \[[@CR3]\], Glasgow Coma Scale (GCS), Computerized tomography (CT) scan, and Magnetic resonance imaging (MRI) of the spine. Patients were interviewed daily and/or information was extracted from the patient's medical record until discharge. The information included: demographic data (gender, age at injury, marital status, and employment status), past illnesses, addiction habits (smoking, drugs, and alcohol consumption), preadmission records from patients transported from other hospitals, type of transport to the hospital, date of admission and discharge from TOARILUC, cause and type of injury, associated injuries, and mortality. Selected parts of the following International SCI Data Sets were used to retrieve the specified information mentioned above: International SCI Core Data Set \[[@CR4], [@CR5]\], International SCI Spinal Column Injury Basic Data Set \[[@CR6]\], International SCI Spinal Interventions and Surgical Procedures Basic Data Set \[[@CR7]\], and the International SCI Skin and Thermoregulation Function Basic Data \[[@CR8], [@CR9]\]. All questionnaires, were translated from English to Macedonian by two independent translators, according to the International Spinal Cord Society recommendations \[[@CR10]\].

The initial evaluation and diagnosis were performed in the Emergency Center (EC). All changes in medical condition were recorded on daily basis until death or discharge from the trauma ward or from the intensive care unit (ICU). Body temperature was measured daily for all participants (forehead and axillary). Cultures were grown weekly from the upper respiratory tract from patients on mechanical ventilation. Culture from the wounds, blood, and urine were taken if there was clinical indication of infection or sepsis.

Patients who were discharged or died at the day of admission were categorized as 1 day stay. A 1 year inclusion period was defined as from March 1st 2015 to February 29th 2016. Four seasons were defined as follows: winter (1st December to 28th February), spring (1st March to 31st May), summer (1st June to 31st august), and autumn (1st September to 30th November). We defined a complication as a secondary condition that occurred during the hospital stay because of the current trauma. We defined "polytrauma" as injury to at least two different organ systems of which at least one is life-threatening. A life-threatening injury \[[@CR11]\] was defined as an injury that could cause death without emergency assistance. Associated injuries were defined as injuries that occurred at the same time as the SCI, and due to the current trauma. Associated injuries included moderate to severe traumatic brain injury, nonvertebral fractures requiring surgery among more, according to International SCI Core Data Set \[[@CR4]\]. Surgical wound infection was suspected when an area (at the incision site) showed signs of rubor, oedema, pain and increased temperature with or without secretion, or a wound not healing as expected. Signs suggestive of an urinary tract infection was malodorous and cloudy urine, muscular spasticity, fatigue, fevers, chills, and autonomic instability. Sepsis was suspected by the presence of two or more of the following: abnormal body temperature, increased heart rate above 100 beats per minute, increased breathing rate above 20 respirations per minute or arterial blood gas analyses and white blood count, confirmed with positive blood culture \[[@CR12]\]. Obstipation was defined as reduced frequency or ease of stool passage from what is deemed the normal expected pattern for that individual. Acute diarrhea was defined as the abrupt onset of three or more loose stools per day lasting no longer than 14 days, chronic diarrhea was defined as a period lasting longer than 14 days. Melena was suspected by the passage of dark tarry stools containing decomposing blood, the cause of melena was confirmed by gastroscopy.

We present the patients, following the most recent recommendations \[[@CR5], [@CR13]\], in five neurological subgroups according to the neurological level of injury (NLI) and the American Spinal Injury Association (ASIA) Impairment Scale (AIS) grade: I (C4 AIS ABC), II (C5-C8 AIS ABC), III (Th1-S5 AIS ABC), IV (AIS D any NLI), and V (ventilator-dependent any NLI and AIS grade). Adhering to the same recommendations, the following age groups were used: 16--30 years, 31--45 years, 46--60 years, 61--75 years, and 76+ years. Patients (or closest relative) gave written informed consent, in accordance with the Declaration of Helsinki. The study was approved by the Director of Department for Traumatology at TOARILUC and by the Norwegian regional ethical committee (REK-Helse Sor OST: 2014/2041/REK South East A).

Statistical analyses {#Sec3}
--------------------

The statistical analyses were performed with SPSS version 25 (Chicago, IL). Descriptive statistics include range, median, mean, and standard deviation.

Results {#Sec4}
=======

Epidemiology of SCI {#Sec5}
-------------------

### Demography and incidence {#Sec6}

Thirty-eight patients were included during the 18 months period. The annual incidence was 13 persons with tSCI/million inhabitants per year. See Table [1](#Tab1){ref-type="table"} for description of the participants. The total number of patients with spinal column fractures admitted during the 18 months inclusion period was 149 patients. For the 38 participants, mean age at injury was 43, median was 41 years (range 17--83), and one third being between 17 and 30 years. The women (*n* = 6) were all complete injuries and aged between 17 and 45 years. The distribution of tSCI during the four seasons was not significantly different.Table 1Demographic characteristics of the participantsMan/woman (*n*−38)32/6Age groups 17--3012 31--458 46--608 61--754 76 and above3 Missing age3EtiologySport3Assault1Traffic accidents16 Car11 Bicycle1 Motorcycle2 Truck2Falls15 Falls, same level5 Falls from height10Other2Unknown1NLI and AIS classification C4 ABC8 C5-C8 ABC5 TH1-S5 ABC12 D any level7 Missing6Seasons of injury Winter 2015 55 Spring 2015/20167/7 Summer 2015/20167/6 Autumn 2015 66Numbers are absolute*NLI* neurological level of injury, *AIS* American Spinal Injury Association (*ASIA*) Impairment Scale

### Etiology {#Sec7}

The most frequent causes of tSCI were traffic accidents (42%) followed by falls (40%) (Table [1](#Tab1){ref-type="table"}). The most frequent traffic accident category included car drivers. Of all fall related injuries 54% were work related: four construction workers fell from \>8 m height, one agriculture worker fell from a chestnut tree (around 8 m) while picking chestnuts, and two fell from a tractor. There were three described suicide attempts, which all were fall from height. All "sport and leisure injuries" (8%) were caused from diving into shallow water in rivers. Within the category "other injuries" (11%), one construction worker was injured from a crane that fell over him and another was caught beneath a bull, i.e., altogether 24% (*n* = 9) of all accidents were work related.

Traffic accidents occurred most commonly to patients aged 16--45 years, diving injuries among patients aged 16--30 years, while fall at the same level was the most frequent cause of injury in those aged 60+ years. Working accidents were most common among construction workers (*n* = 5) and workers in agriculture (*n* = 4), most often seen in patients aged 46--60 years.

The number of years of education among the participants was as follows: 8 years (18%), 12 years (29%), above 12 years (11%), and unknown (29%). Employment status was as follows: unemployed 16%, employed 40%, pensioners 8%, volunteer 3%, and unknown 33%.

Five participants had preexisting diabetes mellitus, one had Bechterew's disease, one had cholelithiasis, three were diagnosed with psychiatric or addiction related diagnosis and those were the same patients that attempted suicide.

### Neurological level and extent of SCI {#Sec8}

Twenty-five patients were classified by CT and MRI as having a cervical-, six a thoracic-, and seven a lumbar-level of SCI. Seventeen patients had a complete (AIS A) SCI and 15 an incomplete neurological injury (see Table [1](#Tab1){ref-type="table"}), six were not available for NLI and AIS classification. Out of these six patients, two died shortly after the arrival at the hospital, and two were in coma until they died. The last two patients were not stable on admission and later they could not be contacted due to restriction upheld from the police force. Of the 16 ventilator-dependent patients, nine had a polytrauma and ten had a cervical SCI. Eleven patients had a spinal column fracture and spondylolisthesis, eight patients did not have a spinal column fracture; six had cervical traumatic spondylolisthesis and two spinal cord contusion (cervical level). Two patients with a spinal column fracture had hematomyelia (both cervical level).

### Transport to the Emergency Center of TOARILUC {#Sec9}

Thirteen patients with SCI from Skopje were transported directly from the scene of accident with ambulance to the EC of TOARILUC, 23 patients were transported from other hospitals within hours after the trauma, and two patients were transported from other hospitals after 2 days of hospitalization. All patients had cervical collar and were on spine board when they arrived in the EC.

### Acute medical care at the EC of TOARILUC {#Sec10}

For all admitted patients in the EC, Glasgow coma score and ISNCSCI were performed if vital signs were stable and the patient were awake and conscious. All patients were examined with CT scan of the head, cervical spine, thorax, abdomen, and pelvis. If diagnosed with an SCI, MRI of the spinal cord at the injured level was performed immediately after the patient was hemodynamically stable. Spinal surgery with decompression of the spinal cord and spinal stabilization was performed as soon as possible when the condition of the patient allowed it. Twenty-two of the patients were operated within the first 24 h after admission, 11 were not operated as these patients were considered critically unstable, one participant died within 4 h after admission, and four were diagnosed with contusion (*n* = 2) or hematomyelia (*n* = 2) and were not operated.

### Length of stay {#Sec11}

Hospital length of stay ranged from 1 to 73 days, with a median of 20.5 days (Table [2](#Tab2){ref-type="table"}). Patients developing complications were at ICU for more than 30 days.Table 2Length of stayUp to 2 days3--15 days16--30 daysMore than 30 daysTotal*n* = 6 (16%)*n* = 8 (21%)*n* = 12 (32%)*n* = 10 (26%)Politrauma (*n* = 20)2 (10%)5 (25%)7 (35%)6 (30%)Died in hospital (*n* = 12)3 (25%)3 (25%)2 (17%)4 (33%)NLI and AIS classificationC4 AIS ABC (*n* = 9)3 (33%)2 (22%)1 (11%)3 (33%)C5-C8 AIS ABC (*n* = 5)1 (20%)1 (20%)3 (60%)Th1-S5 AIS ABC (*n* = 12)2 (17%)6 (50%)4 (33%)DE AIS Any level (*n* = 7)3 (43%)4 (57%)Numbers are absolute or % calculated within rows*NLI* neurological level of injury*, AIS* American Spinal Injury Association (*ASIA*) Impairment Scale

Early complications after SCI {#Sec12}
-----------------------------

### Associated injuries {#Sec13}

Twenty patients (53%) had a polytrauma. The associated injuries included fractures of the long bone of the lower extremities (*n* = 3), pelvis (*n* = 3) and upper extremities (*n* = 4), thoracic (*n* = 18; 11 pulmonary contusions, five pneumothorax, six hematothorax, seven with rib fractures, and one sternal fracture) and abdominal injuries (*n* = 4; three retroperitoneal bleedings and one lineal laceration), and head trauma (*n* = 11).

At admission 29% were diagnosed with a head trauma, five were scored with a GCS above 8 and \<15, and six persons were scored with an GCS \<8. The total number of participants with a severe brain injury was six; of these, four developed brain hemorrhages (two operated immediately), two were diagnosed with fractures of the facial bones, two were diagnosed with a skull fracture, and two with an edema of the brain. At discharge, all surviving patients had a GCS above 12.

Lower extremities were operated with proximal femoral nail and K-wire fixation (metatarsal bone fracture). Pleural complications were treated with thoracic drainage immediately on admission, one patient had an additional decortication of the pleura. One patient underwent an explorative laparotomy with a suture of a ventricular ulcer because of an ongoing bleeding.

### Complications during hospital stay {#Sec14}

Fifteen patients suffered a total of 27 complications (see Table [3](#Tab3){ref-type="table"}). The most common complications were pressure ulcers (*n* = 8), gastrointestinal related (*n* = 8), and infections (*n* = 7). All patients with pressure ulcers were hospitalized for a period between 20 and 77 days, of these five were on mechanical ventilation for 37--55 days. Pressure ulcers were localized on both heels in seven patients, three patients had additional pressure ulcers on the sacrum. One patient had pressure ulcers on both malleoli and on the sacrum. No pressure ulcer extended through subcutis and none were surgically reconstructed during the hospitalization. Out of the six women, four were on ventilator, and one developed pressure ulcer. At discharge, the same seven participants had pressure ulcers, category II or III \[[@CR9]\]. Gastrointestinal complications included melena (*n* = 4), diarrhea (*n* = 1), and obstipation (*n* = 2). One participant developed melena and diarrhea. Infections occurred between the 10th and the 20th day of hospitalization. We observed, most commonly, pulmonary-related infections and only one urinary tract infection. Cultures from the intubation tubes (or from the tracheostoma) revealed Pseudomonas aeruginosa, Klebsiella, Methicillin Resistant Staphylococcus Aureus (MRSA), and Acinetobacter species in seven patients. Blood culture was MRSA positive in two patients. Urine culture was Acinetobacter positive in one patient. There was only one surgical wound infection (colonized with Klebsiella). There were no correlations between complications and prior history of diabetes, smoking, or alcohol consumption. Of the patients with previous morbidities, one patient developed melena.Table 3Difference in distribution of complications between groupsComplicationPulmonary infectionSepsis infectionWound infectionUrinary infectionPressure ulcersMelenaObstipationDiarrheaNLI and AIS classificationC4 ABC1\*1\*2\*C5-C8 ABC1\*1\*1\*Th1-S5 ABC3\*1\*4(2\*)2(1\*)2D any level11\*1\*12(1\*)11Total62118531Numbers are absolute numbers*NLI* neurological level of injury, *AIS* American Spinal Injury Association (*ASIA*) Impairment ScaleAsterisk indicates ventilator dependent patients

### Mortality {#Sec15}

Mortality cases are described in Table [4](#Tab4){ref-type="table"}. Twelve (32%) patients died between 1 and 56 days, median 22.5 days. Their age ranged from 17 to 83 years, median 49 (50 (±19)) years. The participants in the groups above 61 years of age, had a 90% mortality, the mortality was reduced by 25% for each age-group in order of declining age. Seven of the deceased were classified as C4 AIS ABC, five were classified as Th1-S5 AIS ABC. Fall from height was the cause of injury among 41% of the deceased. Among the initially ventilator-dependent patients (*n* = 16), 50% had a lethal outcome.Table 4Characteristics of mortality casesCasesAge (years)Cause of injuryNeurologic levelCompletenessGCS at admissionSpinal surgeryDays of survivalVentilatory supportComplications/associated injuries and previous illness183Fall, same levelCervicalC15Yes8YesDiabetes mellitus235Motorcycle accidentThoracicC11Yes37YesHaemathopneumothorax, laceracio lienis, fractura scapulae et costae, melenae, ulcus b.duodeni348Fall from heightCervicalC12Yes20Yes457Fall from heightCervicalC12Yes33YesEffusio pleurae577Fall, same levelCervicalUnknown15No4 hNo641Fall from heightCervicalC15Yes51YesContusio pulmonale bilaterale, decubitus749Suicide attempt, fall from heightLumbalUnknown9No1NoPneumothorax, fractura costae8UnknownFound by the road, unknownCervicalUnknown8No2YesHemorragio cerebri917Car accidentThoracicUnknown7No56YesDecubitus, fractura basis cranii, pneumothorax1058Fall from heightThoracicC15Yes56YesMRSA sepsis, decubitus1165Fall, same levelCervicalC15No7NoEffusio pleurae bilaterale, contusio pulmonum; sarcoma, Morbus Bechterev1227Car accidentCervicalUnknown6No25YesContusio cerebri, oedoma cerebri, lesio renis, hemathopneumothorax bilateraleNumbers are absolute numbers*GCS* Glascow coma scale, *C* complete injury, *y* years

### Discharge {#Sec16}

The survivors were discharged either to their homes (*n* = 15), to a rehabilitation (public) hospital (*n* = 5) or a private hospital (*n* = 5). Of those transferred to a public rehabilitation hospital, two were discharged to a public psychiatric hospital and one to a geriatric department. Five patients were transferred (on their demand) to a private hospital. Of these, two were transferred at the day of admission to a private hospital, one was later transferred back to TORILIUC due to the patients financial challenges related to the private hospital expenses. All patients with AIS ABC were discharged with indwelling catheter and incontinence equipment such as diapers.

Discussion {#Sec17}
==========

We here present epidemiological data on citizens of FYROM acquiring a tSCI and admitted to TOARILUC from March 1st 2015 to August 31th 2016. We report an incidence of 13 persons with a tSCI per million inhabitants per year. Further, we describe the demographic data, route and LOS in the hospital, past illnesses, injury-related information, type of injury and its level and extent, associated injuries, complications, and mortality in a total of 38 patients.

Our main findings are that the mean age at injury was 43 years (median 41 years, range 17--83) with a male/female ratio of 5 to 1. Seventeen patients had a complete (AIS A) SCI and 15 an incomplete neurological injury. Most frequent etiology for SCI was traffic accidents (42%) followed by falls (40%). Twenty four percent were accidents at work. Sixteen patients were ventilator-dependent at some point during the acute period. In our study, patients with severe and multiple injuries mostly to the thorax and brain were more prone for complications, especially those who were on mechanical ventilation. Common complications were pressure ulcers, gastrointestinal related (melena, obstipation, and diarrhea), and infections (most frequent pulmonary related). The mortality was 32% during the first 2½ months post injury, and as high as 90% among patients above 60 years of age.

Incidence {#Sec18}
---------

Studies from regions geographical close to FYROM, such as the Thessaloniki region in Greece, report an incidence of 30 persons/million residents per year \[[@CR14]\]. Our lower incidence of 13 persons/million inhabitants per year could in part be due to higher mortality after traffic accidents before diagnosed with a SCI. The high incidence of brain injuries (29%) and polytrauma among our participants could be an indication of a greater forces involved in the accidents, one could speculate that this underlines our suspicion of higher mortality at the time of injury. Another reason could be that persons with traumatic SCI may have deceased in other local hospitals in FYROM before diagnosed with a SCI.

Demographics {#Sec19}
------------

The male/female ratio was 5:1 in our study sample is similarly to findings in studies from developing parts of the world \[[@CR14]\]. The male/female ratio is reported to be higher in developing compared with developed countries \[[@CR15]\]. There is a general trend in the developed countries of increasing age at SCI, our participants were ∼10 years younger than patients from other European countries such as Finland and Scotland \[[@CR16], [@CR17]\]. The most frequent cause of injury in our study was traffic accidents, which is in line with findings in Greece \[[@CR14]\]. Roads and the motor vehicle fleet in FYROM are old and often in bad condition. Preventive measures as enforcement of speed limits, use of safety belts, and regular control of the cars standard must be taken to reduce SCI related to road- and traffic- conditions.

In contrast, falls is the leading cause to SCI in many other European countries \[[@CR16]--[@CR18]\]. In order to be able to develop prevention strategies, it is important to realize the mechanisms of the falls \[[@CR19]\]. In our sample, work accidents happened to individuals between 46 and 60 years of age and most frequently among workers at construction sites, and within agriculture. Therefore the use of safety lines and railings at the construction sites need to be enforced like other safety gear such as helmets, shoes, etc. Falls at the same level was the leading cause of SCI for the age group above 60, a trend similarly observed in developed countries with the aging population \[[@CR20]\].

*Sport injuries* in our data were caused by recreational diving into shallow water of rivers. These were all in rural areas and patients were in their early twenties. Other studies have confirmed diving into shallow water to be the most common sport or leisure time activity resulting in tSCI worldwide \[[@CR21], [@CR22]\]. Education in schools, and posters at relevant places with warnings are examples of prevention measures that could help reduce diving related SCI in the future.

Complications and associated injuries {#Sec20}
-------------------------------------

Complications after tSCI occurred in 39% of the patients. It is estimated that patients with tSCI have injuries to other organ systems in 80% of the cases \[[@CR23]\]. In our study more than 90% of the complications were in patients with a polytrauma and most of them were on ventilator support. In the Thessaloniki study \[[@CR14], [@CR24]\], life threatening injuries was observed in 23% of the patients, while in our study 50% of the patients had life threatening injuries.

Pressure ulcers were one of the most prevalent complications in our patients, which is in accordance with other studies \[[@CR25], [@CR26]\]. However, our data of 21% of patients with pressure ulcers is low compared with other reports \[[@CR25], [@CR26]\]. We assume this is because our hospital has a long experience with critical ill patients and precautions were taken together with the use of antidecubital mattresses, to avoid pressure ulcers. We observed no association between NLI and pressure ulcers, which likewise was experienced by others \[[@CR27]\]. Infections were common, as reported in other studies \[[@CR28]--[@CR30]\]. We observed that participants with more than 2 ICU days and between 10 and 20 ventilator days more frequently developed ventilator associated pneumonia, which also has been observed previously \[[@CR31]\]. We have not observed other complications which are otherwise commonly reported, such as deep vein thrombosis and pulmonary embolism \[[@CR32]--[@CR34]\], the patients were under constant monitoring for changes in hemostasis and the hospital use compression stockings and Clexane (40 mg ×1 s.c, continued up to 6 weeks). Furthermore, we did not observe instances of autonomic dysreflexia, a possible cause could be a high mortality rate among cervical complete SCI patients and short LOS. We registered only one urinary tract infection, we assume the possible reason is the frequent use of long-term antibiotic treatment during their stay at the hospital.

Mortality {#Sec21}
---------

We report a high inhospital mortality rate (32%). Our mortality rate during the observation period of 2.5 months after injury exceeds even that of the first year mortality rate in neighboring countries. First year mortality rate after tSCI ranges from 0.6% in Turkey to 20% in Finland \[[@CR1], [@CR35]\]. In Thessaloniki the first year mortality rate was reported to be 20% \[[@CR36]\], however they have excluded patients that died the first week of the injury. In our study, 75% of those who died in hospital were on ventilator support. Previous studies have shown that persons with SCI in the need of mechanical ventilator support have a reduced survival rate \[[@CR34]\]. We reported 90% mortality rate among elderly (above 60 years of age) in line with other reports \[[@CR35]\]. We had one patient with Bechterew's disease who died after 1 week at the ICU, and as shown previously \[[@CR37]\] these patients are at higher risk of early death after SCI than those without this spinal condition. All in all the injuries reported in this study seem to be more severe than reported from other countries and hospitals, furthermore a combination of severe injuries (polytrauma, including severe head trauma) and complications, most likely contribute to the high inhospital mortality. The hospital personnel is highly educated and experienced in treating polytraumatised, still prevention is possible only if the reason for death is known. Autopsies are not routinely performed because of cultural believes in our country, although according to the law every death in a hospital should be further examined with an autopsy.

Discharge {#Sec22}
---------

Acute care for patients with SCI in FYROM is mainly centralized to TOARILUC. Specialized SCI rehabilitation centers are nonexisting. The patients are discharged to home before being admitted to different rehabilitation hospitals across the country, with different levels of experience and expertise. No other SCI related follow up routines are established in FYROM.

Strengths and Limitations {#Sec23}
-------------------------

The strengths of our study are that in FYROM, TOARILUC is the only public hospital treating tSCI. The first author contacted colleagues, orthopedic surgeons, at Orthopedic hospital St.Erasmo-Ohrid (they treat scoliosis and vertebral fractures/dislocations without SCI), and the other hospital that has orthopedic ward in Skopje, named 8th of September, and they both confirmed that they do not treat SCI patients. This information is not official and is not in a written form. There was an agreement many years ago that the Spine Unit at TOARILUC will be the only hospital to treat tSCI in North Macedonia. The National Statistical Office was contacted as well, but they do not hold information related to the organization of the acute care of tSCI. In addition, there is an agreement that all polytraumatized patients to be admitted to TOARILUC. The authors cannot know if everyone adhere to this agreement. In recent years, private hospitals have been established in Skopje that are able to treat patients with SCI, but the cost is very high, thus excluding most citizens. To the best of our knowledge, private hospitals received acute patients with tSCI from Kosovo mainly, in addition to the five patients transferred from our hospital. A further advantage for the study is that all but one of the ISNCSCI assessments, all the clinical examinations and interviews were carried out by one person only (the first author) an experienced clinician with proper training in ISNCSCI, thus all the data are collected and analyzed alike.

A limitation of our study is the small number of participants. Nevertheless, our observations seem important for the direction of implementation of preventing measures. Deaths that occurred at the scene of accidents were not reported, and thus the yearly incidence of traumatic SCI may be underreported. As autopsies were not performed, the cause of death at the hospital is uncertain. The disadvantages of direct recruitment by one research personnel could be associated with risk of biased recruitment, exhaustion of the examiner and not having a second opinion available.

Conclusion {#Sec24}
==========

We have outlined the tSCI patient's way from the scene of accident throughout the acute phase to the rehabilitation phase in FYROM. Due to high mortality and in-hospital complications, even though common complications like autonomic dysreflexia were not observed, we believe this study can raise awareness of their existence and help improve care of future patients. In addition, passive and lung physiotherapy is not established to the point of accomplishing success for all patients at ICU because of lack of staff. Therefore this is another important message from this study and could be an area for future intervention and research. Furthermore, there is no centralized rehabilitation center for SCI persons after they leave the acute clinic. To be educated about their new living condition and precaution measures for the skin, urinary tract etc., is a very important part of the comprehensive SCI treatment. Our findings indicate that preventive strategies should focus on traffic-, fall related-, and diving accidents, including the work related accidents. There is a relatively low yearly incidence of 13 SCI/million inhabitants, probably due to underreported deaths due to SCI at the scene of accident or at other local hospitals. We found a high in-hospital mortality rate of 32%, most likely due to the high degree of polytrauma among our patients. We observed that patients with extended stay in ICU developed more complications. Finally, the study points to the need for organized rehabilitation for SCI patients after discharge from the acute hospital.
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